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SPECIFICATION 

[TITLE OF THE INVENTION] SOFT ENDOSCOPE 
[WHAT IS CLAIMED IS:] 

1 A soft endoscope, wherein an inserted part, which is to 
be inserted into a body cavity, is connected to a manipulating 
part and the inserted part is arranged to be curved by 
manipulation at said manipulating part, said soft endoscope 
being characterized in being equipped with a long optical fiber 
bundle, which is installed internally from said inserted part 
to manipulating part and with which the front end part is fixed 
to the front end portion of the inserted part, and an elastic 
member, which is connected to the base end part of said optical 
fiber bundle and elastically urges the optical fiber bundle 
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in the direction of the base end side to prevent sagging of 
the optical fiber bundle. 

2 A soft endoscope as set forth in Claim 1, wherein said 
elastic member is installed inside said manipulating part and, 
in an elastically extended condition, has one end thereof 
connected to a sheath tube of said optical fiber bundle and 
has the other end thereof connected to a supporting member 
provided inside the manipulating part. 

3 A soft endoscope as set forth in Claim 2, wherein said 
elastic member is an elastic tube that is fitted onto said 
optical fiber bundle. 

4 A soft endoscope as set forth in Claim 1, wherein a fixed 
member, which is fixed with respect to all optical fibers of 
the optical fiber bundle part inside said manipulating part, 
is provided and said elastic member is connected via this fixed 
member to said optical fiber bundle. 

[DETAILED DESCRIPTION OF THE INVENTION] 

This invention relates to an improvement of a soft 
endoscope, with which an optical fiber bundle is inserted 
inside a curvable inserted part. 

In general, the inserted part of a soft endoscope is 
arranged by providing a curvable tube at the front end of a 
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flexible tube that can be curved freely along the shape of a 
body cavity into which the inserted part is inserted, and this 
curvable tube part is arranged to be forcibly curved strongly 
by remote manipulation from a proximal manipulating part. An 
optical fiber bundle for illumination and an optical fiber 
bundle for observation are provided in the interior of this 
inserted part . These optical fiber bundles are not positioned 
at the central axis of the inserted part but are normally biased 
in position to the left, right, upper, or lower side. When 
the inserted part and especially the curvable tube part is 
curved, these parts become contracted in the axial direction 
at the inner side of the curve with respect to the central axis 
and become extended in the axial direction at the outer side 
of the curve. The respective internally-installed optical 
fiber bundles mentioned above are subject to the actions of 
this contraction and extension. However, since an optical 
fiber bundle has the characteristic of hardly extending or 
contracting, in the abovementioned curving process, an optical 
fiber bundle at the inner side of the curve becomes pushed 
towards the base end side while an optical fiber bundle at the 
outer side of the curve becomes pulled towards the front end 
side . 

However, due to being inserted inside the body cavity 
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of a patient, the inserted part of an endoscope is made as small 
in outer diameter as possible in order to alleviate the pain 
applied to the patient, and the degree of packing of internal 
members is made extremely high accordingly. The 
abovementioned movements in the axial direction of the 
respective optical fiber bundles are thus readily obstructed 
and receive resistance. Since each optical fiber bundle 
itself has a soft flexible tube, when an optical fiber bundle 
is positioned at the inner side of the curve and is pushed 
towards the base end side, it sags readily and meanders inside 
the narrow inserted part, thereby increasing the resistance 
further, and when the curving operation is continued as it is, 
the compressive force that acts on the optical fiber increases. 

Also for an optical fiber at the outer side of the curve, 
the compressive force increases in likewise manner when the 
curvature is returned to the original condition. 

Though the abovementioned optical fiber bundles can 
withstand a tensile force to some degree, the bundles are 
extremely weak against a compressive force, and there was thus 
the serious problem that numerous optical fiber elements could 
buckle and break in the process of the curving manipulation 
(and especially when this manipulation process is repeated) , 
thereby impeding observing and illumination. 
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This invention has been made in view of the above 
circumstances and an object thereof is to provide a soft 
endoscope, with which the sagging that tends to occur with the 
internally- installed optical fiber bundles in the process of 
curving the inserted part is absorbed, thereby prevent the 
arising of compressive forces in the axial direction of the 
optical fiber bundles that lead to the buckling and breaking 
of the optical fiber bundles . 

An embodiment of this invention shall now be described 
with reference to Figs. 1 through 5. 

In Fig. 1, 1 is a soft endoscope that is comprised of 
a manipulating part 2 , a long inserted part 3 , which is inserted 
inside a body cavity, and. a light guide cable 4, which is 
connected to manipulating part 2 . The abovementioned inserted 
part 3 has a front end member 7 connected, via a curvable tube 
6, to the front end of a flexible tube 5 with flexibility, and 
this curvable tube 6 is arranged to be curved by remote 
manipulation, that is, by the pushing and pulling of 
manipulating wires 8, to be described below, by manipulation 
of an angle knob 9 of manipulating part 2. As shown in Fig. 
4, the base end of the abovementioned flexible tube 5 is 
connected and fixed to the main body 11 of manipulating part 
3, and the outer circumf erence of this part is fitted with a 
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bend-preventing rubber tube 12. Also, as shown in Figs. 2 and 
3, curvable tube 6 has a plurality of joint rings 13 aligned 
in the length direction of inserted part 3, and adjacent joint 
rings 13 are pivotally joined by a rotating shaft 14, thereby 
making up a core member 15 that can be curved as a whole. The 
outer circumference of this core member 15 is covered by a 
sheath 16. Each of the abovementioned manipulating wires 8 
is disposed near the inner circumference of core member 15 so 
as to be positioned farthest from rotating shafts 14 and the 
front end thereof is attached and fixed to front end member 
7. Also, the base end sides of manipulating wires 8 are 
respectively guided to manipulating part 2 by being inserted 
through wire guides 17, which are arranged from closely-wound 
coils and are disposed inside flexible tube 5, are connected 
to an unillustrated curving manipulation mechanism, and are 
thus arranged to be pushed and pulled as described above. 

An illuminating optical fiber bundle 18 and an 
observation optical fiber bundle 19 are inserted through the 
respective interiors of the above-described manipulating part 
2 and inserted part 3. The front end part of illumination 
optical fiber bundle 18 is fitted inside and fixed to front 
end member 7 and is optically coupled to an illumination window 
21. The front end part of observation optical fiber bundle 
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19 is fitted inside and fixed to front end member 7 and is 
optically coupled to an objective lens 23 at observation window 
22. The base end side of illumination optical fiber bundle 

18 is passed through the interior of light guide cable 4 from 
manipulating part 2 and reaches a connector 24. The base end 
side of observation optical fiber bundle 19 is optically- 
coupled to an ocular part 25 at manipulating part 2. The 
above-described optical fiber bundles 18 and 19 are 
respectively covered by sheath tubes 26 and 27, which are made 
for example of silicon rubber and can expand and contract 
elastically . 

Meanwhile as shown in Figs., 4 and 5, in the interior 
of the abovementioned manipulating part 2, a disk-shaped 
supporting member 28 is disposed so as to be orthogonal to the 
direction of the length axis of manipulating part 2 and is 
attached and fixed to a frame part 29, which extends from main 
body 11 of manipulating part 2. This supporting member 28 is 
furthermore provided with a pair of through holes 31 and 32, 
through which the abovementioned optical fiber bundles 18 and 

19 are loosely inserted respectively, and a pair of through 
holes 33, through which the abovementioned manipulating wires 
8 are loosely inserted respectively. 

As has been mentioned above, the base end part of each 
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of the optical fiber bundles 18 and 19, which are installed 
internally from manipulating part 2 to inserted part 3 as has 
been described above, is pulled by a means that elastically 
urges these parts towards the base end side by means of an 
elastic member for prevention of sagging. That is, as shown 
in Figs. 4 and 5, with the present embodiment, the outer 
circumferences of sheath tubes 26 and 27, which are provided 
as elastic members at the outer circumferences of the 
respective optical fiber bundles 18 and 19 inside main body 
11 of manipulating part 2, are loosely covered by tensioning 
tubes 35 and 36, respectively. The ends at one side of these 
tensioning tubes 3 5 and 36 are fixed and connected to the outer 
circumferences of the parts of the corresponding sheath tubes 
2 6 and 27 that are positioned at the front end side of the 
abovementioned supporting member 28 and the ends at the other 
side of the respective tensioning tubes 3 5 and 36 are fitted 
into the corresponding through holes 31 and 32 and fixed and 
connected by fitting fixing members 33 and 34 to the supporting 
member 28. The abovementioned sheath tubes 26 and 27 are 
furthermore attached in the extended condition by tensioning 
tubes 31 and 32, respectively. The means for elastically 
urging the abovementioned sheath tubes 2 6 and 27 in a manner 
whereby the tubes are pulled towards the base end side is thus 
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arranged. Sheath tubes 26 and 27 are thus straightened in a 
pulled condition. Also, the parts of optical fiber bundles 
18 and 19 inside the main body 11 of manipulating part 2 at 
the base end side of supporting member 28 are provided with 
a suitable sag to allow drawing out to some degree towards the 
front end side. 

With the above-described arrangement, when the curvable 
tube 6 of inserted part 3 is curved forcibly as shown by the 
dotted line in Fig. 2, though the illumination optical fiber 
bundle 18, which is positioned at the inner side of the curve, 
becomes compressed and becomes pushed towards the base end side, 
since this optical fiber bundle is covered by the sheath tube 
26, which is constantly maintained in the straight condition 
by being pulled as has been described above, sagging does not 
occur. At the same time, though the observation optical fiber 
bundle 19 at the outer side of the curve becomes pulled in the 
opposite direction and towards the front end, since a suitable 
allowance is provided inside manipulating part 2 behind 
supporting member 28 and also since sheath tube27 is provided 
with elasticity, the optical fiber bundle and the sheath tube 
can be drawn towards the front end side without strain. 

In being returned to the original condition and curved 
in the opposite direction from the above-described curved 
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condition, though the directions of movement of the optical 
fiber bundles 18 and 19 will be opposite those mentioned above, 
the optical fiber bundles will be prevented from sagging by 
the action of sheath tube 27. Since each of the optical fiber 
bundles 18 and 19, which are installed inside the narrow 
inserted part 3, are thus prevented from sagging, their sliding 
movements in the axial direction are carried out smoothly. The 
impeding of the sliding movements in the axial direction due 
to sagging and the consequent buckling and breakage due to the 
application of compressive force on the optical fibers that 
are extremely weak to compressive force can thus be prevented 
in advance. 

Though sheath tubes 2 6 and 27 were used as the elastic 
members in the present embodiment, the tensioning tubes 35 and 
3 6 can be provided with elasticity and used as the elastic 
members. That is, it is sufficient that at least one of either 
the sheath tubes 2 6 and 27 or the tensioning tubes 35 and 3 6 
be arranged as members that extend and contract elastically. 

Fig. 6 shows another embodiment of this invention. With 
this embodiment, intermediate parts of the respective optical 
fiber bundles 18 and 19 that are positioned inside main body 
11 of manipulating part 2 are integrally attached and fixed 
to fixed members 41. At this fixed part, the optical fibers 
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are fixed together integrally by means of an adhesive agent. 
Furthermore, fixed members 41 are respectively passed loosely 
through the through holes 31 and 32 of the supporting member 
28. The sheath tubes 26 and 27 of optical fiber bundles 18 
and 19 are respectively attached and fixed to fixed members 
41 via engaging members 42 and 43. Furthermore, coil springs 
44, which serve as elastic members that are wound around fixing 
members 41, are respectively interposed between latching 
members 43 at the base end side and the abovementioned 
supporting member 28 and elastically pull optical fiber bundles 

18 and 19 along with fixing members 41 towards the base end 
side . 

With this embodiment, since optical fiber bundles 18 and 

19 themselves are also pulled elastically towards the base end 
side, not only does sagging obviously not occur as in the 
formerly described embodiment but a compressive force is also 
not applied at all. 

As has been described above, with the present embodiment, 
since the occurrence of sagging, which leads to increase in 
compressive force applied to the optical fiber bundles that 
are moved towards the base end side, especially in the process 
of curving the inserted part , is prevented, the serious problem 
of buckling of optical fiber bundles, which are extremely weak 
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to compressive force, due to the curving manipulation or 
repetition thereof and the consequent breakage of the optical . 
fibers can be resolved in advance. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a perspective view, which shows an embodiment 
of this invention, Fig. 2 is a side section of the vicinity 
of the front end of the inserted part of the same, Fig. 3 is 
a front section of the curvable tube of the inserted part of 
the same, Fig. 4 is a side section, which shows the principal 
parts near the manipulating part of the same, Fig. 5 is a section 
along line V-V of Fig. 4, and Fig. 6 is a side section, which 
shows the principal parts near the manipulating part of another 
embodiment of this invention. 

[Reference Numerals] 

1 soft endoscope 

2 manipulating part 

3 inserted part 
11 main body 

17 wire guide 

18 illumination optical fiber bundle 

19 observation optical fiber bundle 
2 6 sheath tube 
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sheath tube 
supporting member 
tensioning tube 
tensioning tube 
coil spring 
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